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INTRODUCTION

When the Committee was pondering on a suitable theme for the 1987
Conference, high in most reople’s consciousness was some topic
related to technology. There 1is no doubt that technology, and
the computer in particular, the so-called new technology, has
bezn in the forefront of the thinking of educational planners and
educational practitioners over the last twelve months or so.
With increasing media discussion on such things as AUSSAT, with
new developments in micro-processing, and with substantial
support from both Federal and State Governments to introduce
computer technology to schools, it is not surprising that there
has been concern about this. However, in our discussions ijt
became clear that the conference should not simply consider the
change we described in our title "From Blackboard te¢ Green
Screen". Nor did we want to consider the topic as merely a
description of progress, with all the favourable connotations
that word has. Hence our subtitle "Technology, Teachers, and
Turmoil®. We were concerned that the introduction of new
technology in education was causing, if not turmoil in the
workplace, certainly turmoil in some teachers’ minds and in their
perceptions of what was happening. For teachers appear to be
feeling the strain of the actual changes that are occurring and
also the prospective changes that may occur, both in society at
large and within schools in particular. So we planned a
conference which would have a broad view of technological change
and its impact on schools and in particular would look at the
human dimension as far as teachers were concerned. The
conference has not specifically addressed technological change as
it might directly affect children in schcols and no doubt there
would be scope for another full conference on that aspect of the
general theme.

In the outcome we have been very well served by our lead speakers
and the discussions which they stimulated. There is no doubt
that Professor Anderson’s keynote address "New Information
Technologies and Literacy" provided the kind of overview which we
were confident would stimulate the participants. As he indicated
early in his speech "technology is most simply understood as a
way of doing something". But he makes the further important
point that although technology may be defined as 2 means to do
something, technology does not generally have the effect of
merely providing a better way or a different way to do the things
we did before. In fact as he pointed out "technology allows us
to change what we have done in the past” and further "technology
has changed our world and may ciange us."

This of course is a timely warning against one of the jangers of
our age - that is, falling into the view thit problems which are
identified are only technical or technological. This danger is
what Carmen Luke calls in her report "the technicist mentality".
As Bowers (1984) states "with advances in technology the
relatively fixed values that we have tend to become destabilised,
this being all part of the process of modernisation”. So, he
argues, advances in technology have problematised other areas of
our value system that previously were treated as taken for
granted (1984, p. 2). In the same vein, in dealing with
education and schooling specifically, he warned against regarding
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all educational questions as technological and against the view
that technologies can simply be accepted within the schools as
neutral additions to existing school programs.

Professor Anderson also raised some very important points about
li teracy and technology. Fundamentally he showed that the idea
of literacy has not been an unchanging concept through human
history. While the taken-for-granted notion 1in recent times
shows literacy as dealing principally with "the book", with the
advent of new technologies, and in particular the new information
technologies, our understanding of literacy needs to be quite
substantially revised. His interesting report of ongoing
research on the way information technology mzy affect the way we
write and the way we think indicates something of the depth of
the human revolution that could be occurring as a result of
technological change.

In Colin Sutcliffe’s presentation, "Techrology and Distance
Education-Queensland Developments", we have a nice case study of
the way in which technological change may be used to enhance and
humanize education. He provided an historical overview of the
diversity of educational offerings to children in isolated areas.
The rather ad hoc and unco-ordinated way in which these were
provided in the past shocked many of the audience. It provided a
sharp reminder of the danger of adding on to existing systems
without attempting to integrate the old and the new. However his
fur ther description of how in the Distance Education Centre co-
ordination among the various technologies has been achieved
heartered us all. This has greatly imoroved the effectiveness of
the delivery of educatior. He also made the additional point
that technology i€ not 3just a matter of delivery; it allows
parents, home tutors and teachers to become more involved in the
decision-making process. This again demonstrates the point that
technology is not simply a way of doing something which has
always done but a way of providing greater options in what can be
done. If these early steps in the Charters Towers Distance
Education Centre continue to be successful then we can expect a
far greater range of people to become involved in the decision-
making process for education as it affects isolated children.
There is a further point to be made here. If it is desirable,
and now with the use of new technology possible, to give parents
in isolated areas a greater role in decisions about their
children’s schooling, should it not also be possible to do the
same for the parents of children in the more usual school
situation. The use of information technology to promote school
communication with parents has scarcely been considered, and has
tended to remain at the level of the spirit duplicator and the
occasional telephone call.

Our third speaker, Kevin McCar thy, also challenged us to
reconsider our understanding of technology and its effects on
education. He approached his theme "Technological Change and
Education”" by first establishing the fact that technology and
technological change were with us, were not likely to disappear,
and that individuals and society at large had to find ways of
coming to terms with them effectively, He then identified three
aspects of technological change and education. The first of
these was technological literacy. He made the important point
that technological literacy is not the same as being an expert in
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science and technology, as that term is generally understood.
Nor did he wish to trivialise the notion as is sometimes done
into the view that technical and technological literacy means
that a person can tinker with a lawn mower or a washing machine,
Instead ne directed us to the need for people to have a
sufficient grounding and understanding of science and technology
that they can assess the claims of experts not only on scientific
and technical grounds but as these relate to social and ethical
and economic dimensions of their lives as well. In the second
phase of his paper McCarthy examined the impact of such change on
curriculum content. In an interesting and no doubt somewhat
disputed categorisation of curricula he identified three types of
curriculum - general education, wvocational preparation and
vocational. This provided him with a framework for examining the
impact of technological change on various aspects of the
curriculum. An interesting comparison can be made between this
approach and that suggested in WINDOWS ONTO WORLDS. This is the
report of the committee appointed to review Australian studies in
tertiary education. I recommend that to Yyou as interesting
reading, The committee suggests that through the cultures of
work students in both wvocational and vocational preparation
curricula (to use McCarthy’s categories) may, through their own
particular vocational interests be lead to understand not only
the technological changes that have occurred but also gener al
work related changes in their chosen vocation. More broadlythey
may see how this relates to changes in t e social, political and
economic spheres in which they operate. This sort of apprcach
can be seen as attacking the same problem that McCarthy
identified earlier as the need for technological literacy. In
the third phase of his paper he commented on technological change
and education delivery. Here he made some important comments
about the need for continuing staff development and effective
ways in which this can be done.

It can be seen then that our three speakers have given us
approaches to problems of education and technoiogy which were
widely different. This was to be expected given their different
backgrounds - one from the University context, one from State
School context, and one from the TAFE context. However they all
complemented one other in identifying the sorts of technological
and human social interface that need to be explored in dealing
with technology. The 1liveliness of the debate which they
stimulated can be measured in the reports of the discussion
groups which followed. The impact of such conferences and the
discussions that occur in them is always hard to assess. But it
would be fair to say that the seriousness of purpose and the
intensity of discussion suggests that this conference will have
an impact on educational practice as well as educational
thinking.

REFERENCES
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NEW INFORMATION TECHNOLOGIES AND LITERACY

Professor Jonathan Anderson

Four main threads run through this paper:
1) that through technology we express our humanness;

2) that as technology develops, 36 our concepts of lites acy
change;

3) that the current state of technological development - what is
called the information age - has implications for what is
done in schools; and

4) that the significance of the new technolugies lies in how we
are changed by them.

It is a long story in that it takes us back to the seeds of time.
There are implications in it both for our near and distant
futures.

The Irformation Age

No one today can genuinely doubt that the computer is the most
extraordinarily versatile tool yet invented. More than any other
invention, the computer has brought forward the Information Age.
There may be debate about the wultimate benefits of this new
technology, for with most technologies there is usually a debit
as well as a credit side - a double-edged sword is how the
historian Kenneth Clark described it.

Microchips, microcomputers, micro cassettes, micro tvs, compact
disks - these are all part of today’s information age. The
microelectronics revolution, from which the information age was
born, was spurred on by the invention of the transistor and
fuelled ever since by increasingly high degrees of integration
whereby hundreds, thousands, and now millions of transistors are
packed on to single chips. This very large scale integration has
led to what we call the pew information technologies.

Technologies

But first to technologies. Technologies are ways or methods of
doing things. In other words, technologies are the tools,
machines, materials and techniques designed generally to reduce
labour, to increase production, or otherwise improve the value of
our lives.

Not everyone agrees that technologies improve the quality of our
lives, Thus Socrates was to say of writing, which is a
technology, that it is a "thing", "a manufactured product", even
"inhuman® (Ong, 1982, p. 79). And the workers led by Ned Lud in
Leicestershire, and their counterparts in France, expressed even
stronger sentiments about technologies of the Industrial
Revolution. Their protests were to bring two new words into the
English language: 1luddites and saboteurs.
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There is a curious paradox here. Technologies, being man-made,
are manufactured and, to that extent, artificial. But
technologies are not therefore inhuman. Quite the opposite. It
is because technologies occur nowhere else in nature that they
set us apart from the rest of the animal kingdom and make us
human. To manufacture, for instance, is "to make by (human)
hand". If anyone doubts that manufactured products can enhance
what nature has already endowed, one only has to consider the
playing of music, the art of the great masters, or works of
literature, all of which are produced Sy tools.

New technologies

If technologies are ways of doing things, new technologies are
therefore new ways of doing things. What distinguishes humans
from other animals is not just our brains and anatomical
structure enabling us to walk on two legs and freeing our hands
to manipulate objects, but vrather the combination of these
factors which allows us to fashion and use tools for our benefit.
Two characteristics of new technologies are, first, that
throughout time human beings have devised new ways for
manipulating the environment and controlling nature - “Technology
is always present in the midst of things* (Strandh, 1984); and
second, that once new technologies are adopted, people rarely go
back to the old ways.

Information technologies

There is a tendency often to identify new technologies with
information technologies based on microelectronics. New
technologies are, of course, not confined to information related
concerns, but the explanatior may lie in the fact :hat
information technologies are so pervasive in society. The "third
wave", Toffler (1980) called them, referring to the High Speed
Revolution Society. So important has information technology
become to national economies, that economists have labelled it
the new fourth sector, complementing the primary (agriculture and
mining), secondary (incdustry) and third (service industries)
sectors. Third wave or fourth sector, every society today is
increasingly dependent on information to govern, for purposes of
trade, and to transmit culture.

Significance of new technologies

The importance of any new technology is not so much how it
increases production or reduces labour, but rather that it serves
as an agent for social change. As one commentator has said of
our tools and machines:

They change our world. They change wus (Diebold, 1969, p.
vii).,
One 11 year old told me once: “Computers are our second mind",

by which he meant, like Diebold, that computers change us.

The n t part of the paper traces how we have been changed by the
tools we have made. What this means for education is taken up in
the third section.




Technology and Literacy

We can observe how our tools and machines, new materials and
techniques, have changed us by tracing the major stages of human
evolution. It is argued here that these evolutionary stages
correspond in large measure to four key milestones in
communication; that changes in material culture and social
organisation were brought about which led, in turn, to changes in
communication and our notions of literacy.

Technological development and human evolution

For uncounted millennia up to the time of man’s uce of stone
tools, change was glacially slow (Davies and Shane, 1986), but
then four separate event: were to take place, each of which was
to change us for ever (see Table I1).

TABLE I: Technological Development and Human Evolution

New Dates Human
Technologies (approx) Evolution
Hand tools 2 million BC Tool using animal
Language 34 000 BC Talking animal
Writing 3000 BC Writing animal
Printing 1440 Reading animal
Telecommunications 1837 Information animal

According to archaeologists, crude bone, pebble and stone tools
have been found in the fossil record dating back for more than
two million years. The kinds of tools did not change very much
until about 34 000 BC (give or take a few thousand years), when a
wider range and more sophisticated tools began to appear. The
more standardised tool forms, suggests Leakey (1981, p. 135), may
have been brought about because humans had developed another tool
- the tool of language. Human were now to evolve into talking as
well as stone tool using animals,.

Other revolutionary milestones in communication to Hhave had a
profound effect on human evolution were, of course, the
development of writing in ancient Egypt and Mesopotamia (ca. 3000
BC), the development of the printing press (1440), and the
development of telecommunications (Morse sent information by
electricity with his invention of the telegraph in 1837). These
developments caused the human animal to change over time to
become a writing animal, a reading animal, and now an animal
bombarded by information.




Changes in culture and organisation

These technological developments in our capacity to communicate
led, in turn, to dramatic changes in our way of life (culture)
and the ways people live in groups (society). Table 2 charts
these changes in our material cu.ture and our social organisation
corresponding to the evolutionary changes in the human condition
from tool using animal througn to talking, writing, reading and
information arimal.

TABLE 2: Hun:an Evolution, Culture and Social Organisation

Human Evolution and Material Social
History Culture Organisation
Early
Man
Tool using Pebble tools Groups
animal Stone tools
Pre
History
Modern
Man
Talking Spears Tribes
animal Fire
Writing Alphabet Kingdoms
animal Papyrus, brushes City States
Clay tablets, stylus
Paper

Wheel, pottery
Irrigation, farming
Bows, arrows

History

Reading Printing press Nations
animal Books, newspapers

Steam engine

Power looms

Firearms
Information Telegraph Global
animal Typewriter village

Pen, ballpoint
Radio, TV, video
Telephone, film

13 . Computers

- Satellites, rockets




The development of spoken language is usually taten as the
dividing line between early man (homo erectus) and modern man
(homo sapiens)} while the development of written language is the
point when history was born.

There are many examples of our material culture other than those
listed in Table 2 but those presented suggest the kinds of change
that took place in people’s daily lives. Corresponding to these
changes wr 2 social and political developments which were to
affect th: way peuvples of the world organised themselves into
groups, from tribes to city states, from city states to nations,
and from nations to major economic groupings within the global
village,

Changes in communication and literacy development

The important consideration for educators is how these different
technological and social developments have influenced the ways we
commuricate, and how these in turn have changed our notions of
literacy. 1In Table 3 are listed the major new technologies we
have been tracing, the typical forms of human communication
associated with each, and what these various forms have meant for
literacy development.

TABLE 3: Technological Development, Communication and Litersacy

New Medium of Form of Li teracy
Technologies Communication Communication Development

Hand tools

Language Stone Cave paintings Pre-
Clay literacy
Writing Papyrus Signs Restricted
Early alphabets literacy
Printing Paper Developed Mass
alphabets li teracy
Telecom- Wire Electric Multi-
munications Air waves signals literacy
Tape Bits and bytes
Dis

When spoken language was developed, the medium of communication

was stone or clay. Cave paintings from this period have been
discovered in different parts of the world. Man here is at a
pre-literate stage of development. With the develobment of

writing, papyrus, clay tablets and early forms of parchment begin
to be used for the first time. Hieroglyphic and early alphabetic
writing emerges but literacy 1is very much restricted to a few
prirsts and persons of influence.




The invention of the printing press, in conjunction with the use
of paper and developed alphabets, sees the beginning of the mass
iiteracy movement. Pamphlets, broadsheets, znd books come within
the reach of the average citizen. The last stage we have
identified, the telecommunications era, sees the emergence of
radically different communication media: wire and cable, the air
waves, tape and disk. There are corresponding new forms of
communication that assail all our senses. We have reached what
might be termed the stage of multiliteracy.

The pace of technological change

If it is assumed that some form of language had developed by 34
000 BC, then we can gain some appreciation of the pace of
development in human communication by adopting a scale of a
single year. In the countdown to the end of the century, we can
date some significant milestones (see Table 4).

TABLE 4: Technological developments in human communication
through the centuries

Day Date Time Year Development

1 Jan 1 34C20 BC Development of spoken language
H
315 Nov 11 3000 BC Invention of writing
360 Dec 26 1440 Invention of the printing press
364 Dec 30 10:00 1837 Dawn of telecommunications age
364 Dec 30 16:22 1870 Compulsory education
365 Dec 31 10:48 1946 First digital computer
365 Dec 31 13:00 1957 Launch of Sputnik
36S Dec 31 18:00 1975 First micro in kit form
365 Dec 31 21:36 1990 Sth generation computers
36S Dec 31 24:00 2000 ?

Suppose it is assumed that the development of speech takes place

on January 1 (Day 1). The invention of writing does not occur
until November 11 (Day 315), and the invention of printing on
December 26 (Day 360). The fourth key development we have been

tracing occurs four days later, but now the place is so hectic we
count in hours and minutes. Day 354 at 10:00 am sees the dawn of
the telecommunications age with the invention of the telegraph.

15




It is now about 9:00 pm on the 365th day. There are still three
hours to midnight and the start of a new year. Although we can
anticipate the fifth generation computer in about half an hour,
it woulc bbe a3 brave person who would make predictions for the
firal hours of the year.

The pace of change has clearly accelerated from glacially slow to
a roaring torrent.

Implications

The argument that has been advanced so far 1is that man has
evolved ove- time from an animal whose main tools were made of
stone, to & talking, writing and then a reading animal, until the
latest stage of development reached is as an information animalj
and, further, that these changes have been accompanied by new
concepts and changing expectations of literacy. From restricted
literacy to mass literacy, the information age now demands
multiliteracy.

Ir what follo.., we look first at the characteristics of the
information society, and next at what this means for education
generally and for reading educators in particular.

Characteristics of the information society

Three characteristics of the information society can be clearly
identified. An accompanying comment by different representatives
from the information sector follows each.

1. Vastly increased amounts of information
According to the Schools Council in the U.K.:

Never before, has so much information been available to
so many, and ncver before have our lives depended so
much on our ability to handle information successfully.
We need to be able to search out what we require, to
assess critically the ideas and facts offered to us, and
to make use of our findings (Schools Council, 1981, p.
9)-

2. Information is packaged differently

The Managing Director of Telecom, whose business depends on
accurately anticipating the information needs of Australian
citizens, has stated:

The world has entered the information era 1in which
ultimately all information will be stored, processed,
packaged, presented, accessed, transmitted, exchanged,
through the media of computers, computer memories and
electronic/electromagnetic communications (Pollock,
1983, p. 29).




Society relies heavily on computer-based technologies

Here is what the Chairman of one of the world’s major
airlines noted recently:

By bits and bytes over the last 40 years, the world has
become computerised ... In only four decades the
incredible computer has become the indispensable
computer (Ferris, 1985, p. 3).

Implications for educators

Clearly, there are implications for educators arising from the
nature of the information society. What some implications are,
is highlighted by various commentators.

1.

Need for technological literacy

As changing methods of storing information have
progressively led us away from a heavy reliance on
memory to writing so decried by Socrates, then from
writing on papyrus and hides to the mass printing
presses, and now from paper to the new media of
computers, computer literacy becomes a fundamental
aspect of literacy (Anderson in press).

Knowledge requirements are changing

The khowledge needed to earn a living has become more
abstract and symbolic. The levers and gears of the
industrial age have been replaced by the less observable
tools of the information age. The future citizen will
need to be adept at selecting information, reasoning
abstractly, solving problems and learning independently
(Shield, 1984, p. 309).

Students will ... become more and more dependent on
computer-related technology tu help structure their
researching, recording, memorizing, thinking and
problem-solving (Lich, 1985, p. 77).

E<tended notions of literacy

We are entering a new era in communications. Before the
end of the 80s it is likely that many businesses and
come homes will be linked directly with compiters giving
access to enormous libraries of information (South
Australian Council on Technological Change, 1982, p. 2).

¢« 3aMONg the most pressing tasks of =ducation will be to
teach all students how to access the new storehouses of
information, just as it has always been the task of education
to make the accumulated knowledge of mankind in libraries
accessible to all. 1In broad terms, this m2ans that students
need to know:

- how data are organised in databases,
- how to interrogate these databases, and
- how to utilise the information once retrieved.
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These are not completely new skills: rather that are an
extension of literacy (Anaerson in press).

4. New modes of instructional delivery

The consensus among forecasters is that education will
be delivered through high technology, in the context of
open and flexible learning arrangements, causing major
upheaval te the traditional roles of school, teacher and
students (Lich, 1985, p. 74).

Research questions

There are many unanswered questions about the use of computer-
based technologies in education, and the need for reseaioh is
therefore great. To paraphrase what was stated in the opening
section, the significance of new technologies in education is to
be assessed not so much in terms of increased efficiency, but
rather in terms of change effected in students.

Key questions for research, then, are how this new tool - the
computer - is going to change us. MWe conclude with a
consideration of three research questions.

1. Do computers change the way we read?

Adams (in Chandler and Marcus, 1985), comments from the
British viewpoint:

The evidence is very clear that the impact of
microelectronics and computing generally will make more
rather fewer demands upon literacy, and that the
definition of literacy will have to be extended to
include screen reading and writing if it is to be
adequate to the needs of those growing up in present-day
society (Adams, 1985, p. x).

Reading comprehension has always be=n a major goal of
literacy. With mnre and more material being presented on
video screen, a key question is how does screen reading
compare with reading of texts presented in the traditional
way, that is with books.

This particular research question is one that is currently
being investigated at Flinders University. Initial results
point to some interesting findings.

2. Do computers change the way we write?

One researcher who has worked extensiiely in the area posed
by this question is Daiute. This is part of what she says:

Computers, like other writing instruments, change the
nature of written communication. The computer is 3a
dynamic instrument that accepts the writer‘s words,
carries out commands, and offers suggestions about
texts. Such a writing instrument can blur the
distinctions between thinking, talking and writing in a
way that the pencil and typewriter have not (Daiute,
1985, p. vi).
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The computer could not have arrived in schools at a more
propitious time in view of the current emphasis on writing as
a dynamic process. The focus today in an increasing number
of classrooms is more on the means and the creative process
than on a single, final, neatly written, end product.

As a dynamic tool, then, the computer has the potential to
free the mind for more productive learning and, in so doing,
to extend students’ thinking, psrhaps even changing the very
nature of their thought processes. There is scope for plenty
of further research here.

Do computers change the way we think?

Elsewhere (Conabere and Anderson, 1985), .t is argued that
one of the major justifications for the use of computers in
education is that the language in which one works shapes
fundamentally the manner in which one approaches problems and
the thinking processes one will employ. Papert, the founder
of Logo, is one who firmly holds this view, and he developed
Logo principally in response to what he saw as the
educational misuse of computers. In computer-assisted
instruction, states Papert (1980), the computer programs the
child: his vision was for the child to program the computer.

Weizenbaum is another computer scientist who also is often
critical of many uses to which computers are sometimes put.
Nevertheless, his thesis in Computer Power and Human Reason
(1984) is that computers, like other tools, help shape
people’s understanding of their world and also of themselves.

If Papert and Weizenbaum are right, computer—-centred learning
experiences may fundamentally redefine the nature of
intelligence. This is another area worthy of research.

Concluding comment

We have travelled a long journey. Our story of communication
starts in the Eolithic era - the dawn of civilisation - and
advances in radically new directions about 34000 oC, again in
about 3000 BC, next during the mid 1400s, and yet again in the
mid 1800s. MWe can infer how dramatic were these changes in
direction by the fact that the people of the day associated them
with divine interven: ion. About spoken languages, for instance,
we have the Biblical story of the Tower of Babel when God came
down and confounded people’s speech. The ancient Egyptians, too,
attributed the invention of writing to the gods. Thus the God
Thoth is portrayed in monument inscriptions with a palette and
brush in his hands. Of the printing press, Martin Luther was to
say, "God’s last and greatest gif«" (Severy, 1983, p. 429). and
when Morse sent the world’s first words by wire, he telegraphed
the message "What hath God wrought!" (Anderson, 1985, p. 4).

Each of these new communication technologies ~ writing, printing
and telecommunications - markedly influenced literacy
development. Writing led to limited literacy; the printing press
opened the way to mass literacy; and telecommunications widened
the range and scope of communication further still by making
information available in many, diverse forms.
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There have been implications for education arising from each of
these changes in directiun., Compulsory schooling coincided with
the push for universal literacy. aAnd today we face the
challenges of the information age. Barry Jones, the Federal
Minister for Science and Technology, expresses the challenge to
education in his challenging call to a2ll Australians - "Sleepers,

Wake! :

As Australia moves into an informatian-based post—-service
society, the greatest hope - perhaps the only hope - for a
democratic and egalitarian community will be to affect a
further revolution in education. The gap between middle-
class and working-class expectations and performances in
education, if left to continue, will perpetuate two societies
within the nation (Jones, 1983, p. 168).

Jones is referring to the dangers of an information elite and an
information 1mpoverished group. Education is the only
institution in society capable of bridging the gqulf. The
challenge is with us.
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TECHNOLOGY AND DISTANCGE EDUCATION - QUEENSLAND
DEVEL OPMENTS

€Colin Sutcliffe

Distance education in 1987 has entered a new and exciting era
with the establishment of Distance Education Centres (DEC)
promoting the aim of “improvement of educational services for
isolated learners". Availability of modern ard sophisticated
forms of technology now enables direct forms of two-way
communication to occur, a luxury never experienced before by
preople living in isolated areas. The focus of this paper will be
on why technology plays an important part in distance education
and how the Charters Towers Distance Education Centre uses
teczhnology in its organisation.

Looking back

Distance educaticn in the past has basically been associated with
correspondence education. Correspondence educa:ion in Queensland
has been in existence for over sixty vyezrs. While this form of
home-based program has provided educational programs for children
living in geographically isolated areas thase programs have been

limited by the communication devices available. For the last
twenty-five years, correspondence education has been supplemented
by school of the air lessons. Such lessons were (and still are

in Mt. Isa, Cairns and Charleville) based upon correspondence

papers but related in only a relatively small way to the needs of
the children,.

In recent years a considerable amount of development has taken
place. Innovative services such as itinerant teachers, mini
schools, activity days and mobile classrooms provide much
enrichment to the quality and scope of children’s learning. The
Mt Tsa Satellite trial has proved to be another exciting
development in the implementation of effective educational

sevvices for children. In fact, programs have now become <o
varied that many are no longer directly associated with
‘correspondence education’. An unfortunate outcome of this

varied development has been a lack of real co-ordination among
the various media of communication.

The challenge presented by the new technology

The 1980‘s has seen an increase in the range and scope of
educational technology which now includes broadcasting by
satellite, use of computers with telephone hook ups, video
recorders, facsimile machines, teleconferencing facilities, etc.
This means that children, parents, home tutors and teachers
involved in distance education programs are able to talk
together, exchange ideas and information, solve problems and
provide immediate educaticnal support for one another. It also
means that teachers, administrators and other professionals have
access to a network of educational support systems, This
technological development has enabled a rethinking and
restructuring of distance education services to take place.
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This rethinking featured parents and educators planning and
working together. Discussions with parents and isolated children
have been used by the Ministerial Advisory Committee on Distance
Education (MACDE) for the development of report. The areas of
the present operation which warranted consideration were
basically:

. the decentralisation of correspondence education to Centres
of Distance Education

. a more effective co-ordination of services and personnel

. the provision of more personalised education programs which
reflect children’s individualised rates of learning and
development

. the creation of learning programs in which the content bears
direct relevance to the children’s real life experiences.

These considered views of parents have provi-Zed a central focus
in the plans for the restructuring of distance education services
in Queensland. As E result of the discussion and in
consideration of the potential that modern and sophisticated
forms of technology offers the term DISTANCE EDUCATION is now
used to refer to all educational programs associated with people
living in geographically isolated areas. Distance Education,
therefore, need not only apply to the geographically isolated
child, but also to the delivery of professional development
Programs for teachers in their schools, to secondary students
studying a particular subject not offered at a local school, to
adults wishing to enrol in a basic education program or to update
Previously acquired skills, and to support programs for teachers
in small country schools (eg. remedial teaching, music, art and
drama).

Implementation of the Report of the Ministerial Advisory
Commi ttee on Distance Education

The initial step in implementing some of the recommendations
detailed in the Report of the Ministerial Advisory Committee on
Distance Education, has been the establishment of Distance
Education Centves in regional areas. The general thinking behind
the plan is to provide an educational centre for the broader
community in various locations in the state; that is to say, a
centre which caters for the educational needs of not only
geographically isolated children, but also of parents, home
tutors, teachers and other specialist resource persons who
together form a supportive network. However, priority in the
first instance has been given to students needing general
education from Preschool to Year 10.

The centres, 1initiaily established at Longreach and Charters
Towers, are seen not only to provide the various facilities and
support services with which ‘correspondence’ families are already
familiar, but to provide them in a more co-ordinated and
effective way.

23




The Charters Towers Distance Education Centre

At the outset it is important to highlight that the two centres
established in 1987 and those to be established at a later date
may approach the provision of their education programs in
different ways. The features described within this paper relat=
to the Charters Towers Distance Education Centre.

In order to understand more fully the Charters Towers Distance
Education Centre and the role that technology presently plays, as
well as its future potential, it is appropriate to view the
Centre as three separate but related components. These are:

. People

. Curriculum

. Organisation
People
It is our belief that the people component of the centre is made
up of many different groups. Although these groups might exist
within many educational institutions, it is necessary to
understand how some of these groups play different roles in
distance education. Distance education is very much concerned
with family based education. In beginning to Hhave some

understanding of this concept it is necessary to acknowledge the
differences which exist between school based education, home
based correspondence educatic. uznd distauce education from the
Charters lowers Distance Education Centre. Not only are the
settings different (home v school) but the roles and role
relationships are also different. In a school based program it
is the teacher who interacts directly with the child with
intermittent parent involvement. In a home-based correspondence
program it is the home tutor, who is very often the parent, who

interacts directly with the child with intermittent support from
the teacher.

In the program offered by the Charters Towers Distance Education
Centre close relationships have been able to be developed in a
variety of ways. Not only are children, parents, home tutors and
teachers able to talk with one another directly regarding
learners and their educational programs, but, as well, teachers
are able to meet children in their own homes and get to know all
members of the family unit. Likewise, children, parents, home
tutors and governesses are able to visit the centre whenever they
wish. Special opportunities are made for groups of children to
have some real classroom experience, as well as time for
recreation, sporting activities and school camps. Furthermore,
teachers will now be able to bring small groups of parents and
children together in working sessions to help parents build their
own skills in working with their children at home. In all, the

possibilities for group interaction and social activity at the
centre will be extensive.

An important part of the people component of the centre is the
ancillary staff. Obviously, these staff members at any school
are essential to the success of the school’s operation. However,
for the Distance Education Centre the role played by one of
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these, the Technical Officer, is wvital if the relationships
elaborated above are to be effective and efficient. Imagine the
consequences of poor reception or transmission on a regular basis
during the broadcasting of lessons?

At the Charters Towers Distance Education Centre all of these
groups have a common commitment - to better education. It is not
being suggested that the education previously provided for the
isolated child has not been good. This goal, to be achieved with
greater use of new technology, set by parents, staff, students
and the advisory committee, will be just as applicable in ten
yesrs time as it is today. In the 1light of the objective of
“better education" and in consideration of the MACDE Report the
Centre’s mission statement has been established as "providing a
comprehensive education through personalised iategration of
distance education services". The goal of improving education is
always before us. However at the Charters Towers Listance
Education Centre it is intended not simply to add components to
existing programs but to restructure and reorganise as necessary
to improve education.

Curriculum

In order to understand the “curviculum’ component of the Charters
Towers Distance Education Centre it is necessary to be aware of
the structures and relationships proposed within the MACDE
Report. A restructuring of the present correspondence schools in
line with the State Education Department’s philosophy of P-10
would see a structure as set out below:

OFFICE OF DI TQEEE\Efffiiiii

SCHOOL OF COLLEGE OF
DISTANCE EDUCATION (P-10) DISTANCE EDUCATION
(%}, 12, TAFE)
II
,/
/
P=-3 q-7 8-10 DISTANCE
CENTRE CENTRE CENTRE EDUCATION ===-=--- PROFESSIONAL
CENTRES DEVELOPMENT
AGENCIES

At the present time the centre uses the correspondence materials
as the core of their written programs and modifies them according
to the needs of the child and aspects that can be effectively
dealt with by other means eg. on %ir lessons, video, inreach
activity days, outreach activity days, telephone. This process
of modification is the means by which personalisation of the
education program is able to be achieved.




Organisation

The centre’s organisation is based upon a two-way process. The
two components of this are the Centre Inreach Program and Centre
Outreach Program which aim to bring the ‘people’ component into
the centre and vice-versa. I* is within this ‘organisation”
component that technology plays zuch an important role. In fact
within the MACDE Report, one of the underlying assumptions for
the establishment of a centre is that "Centres of DPistance
Education would reflect the following characteristic (among
others):

. e¥tensive and increasing use would be made of high
technology to improve communications, involving audio,
video and data".

Technology - Different approaches to learning and teaching

The availability of modern communications at the Distance
Education Centre not only provides children, parents, home tutors
and teachers with immediate access to information and feedback on
progress, but even more, it givaes teachers the opportunity to
develop different approaches and techniques to distance learning
and teaching. One important feature of these devflopments is
that children are now even more actively involved in their own
learning because they are able to receive almost immediate
response and reinforcement from their teacher. Likewise, through
the use of wvideo, teachers are able to share much with the
children as well as extend and challenge their thinking,

Furthermore, teachers can act as ‘models’ in providing parents
and home tutors with effective techniques in working with their
children at home.

The range of options available are still very much n a
developmental stage. Some of the centre’s use of technology is
listed below:

TYPES OF TECHNOLOGY EXAMPLES oF TEACHING/LEARNING
STRATEGIES
Telephone (Centretel) . Answering particular questions
Single from students and home tutors.
. Data exchange wuszi1n3 computers and
modems .
. Arranging visits.
. Seeking auwvice on interests,
progress, etc.
. Conducting tutorials with students

and home tutors.

Teleconferencing . Holding small group discussions on
units of study.
. Identifying problems common to
numbers of students.
. Student - student interaction.




HF/Radio
Single contact
Group network

Pho tocopier

Audino-cassette

Video-cassette

Facsimile

Computer

Planning programs to suit the needs
of students. Eg. between Isolated
Ct ldren’s Special Education Unit
(ICSEU) and the Distance Education
Centre (DEC).

Liaison and planning with Longreach
DEC.

Class lessons.

Towers Talk (Home tutors session
with teachers).

Towers Radio Roundup (A sharing time
session).

Clubs, eg. fitness, brownies, cubs,
music, bible club.

Debates.
Meetings of committees of Parents
and Citizens, and Isolated

Children’s Parents Association.

Suggesting student activities.
Providing information and reference
material.

Providinrg gquidance to tutors.
Assessing stuadcnt performance.
Newsletters, information pages.
Ngarrawah (a regular news bulletin).

Guiding music and movement
experiences.

Giving examplL=s of good speech
models,

Telling stories.

Receiving oral responses from

students,
Communicating with families with low
levels of literacy.

Providing culturz2l experiences.
Extending students’ experiences of
ather geographic environments.
Demonstrating particular skills and
procedures.

Providing feedback from other
agencies on written work.

ICSEU program support development.
Froviding written work and
information to set up
teleconferences. Eg. DEC and ICSEU.

Extending interactive learning
experiences outside normal teacher-
contact periods.

Transmitting modified print
materials,



Q-Net (Two way audio . Open line teleconferencing to
and one way visual) support teacher development.

. Cpen line teleconferencing to
provide for whole group
interactions.

. Teacher/Community development.

The satellite services and equipment requirements that may well
eventuate at the Distance Education Centre are still
developmental and depend wvery much on the trial using the
Australian Communication Satellite System and Mt. lsa School of
the Air.

For effective Distance Education these wvari~us options must be
coupled with the other opportunities including:

OPPORTUNITY TEACHING/LEARNING STRATEGIES
Correspondence . Communicating personally with tut:crs

and students abecut specific issues.

Teacher visits home . Establishing personal relationships.
. Consulting with tutor.
. Helping children with particular
problems.
. Evaluating progress and program

effectiveness,

Teacher visits group . Helping build social networks and
relationships.
. Discussing matters of common concern
with tutors.
. Assisting with play-group or self-
help group org-.aisation.
Group visits . Using specialised materials and
teacher(s) equipment.
. Precviding additional cultural

experience.

Student/Tutor visits . Consulting on a personal basis.
teacher(s) . Diagnosing particular difficulty s.
Spor ts Days/Campus . Providing additional social,

Mini Schools cultural and physical experiences

and periods of schooling under close
supervision of teaching staff.

Conclusion

In this decade of the twentieth century distance education has
come a long way towards increased personalisation of the
services. This permits higher levels of flexibility in service
delivery and in personal interaction between teachers and the
families they serve. As the range and uses of technology
continue to expand in the future teachers must continue to be
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involved in deciding which teaching strategies best suit the
needs of particular studerts and which communications options

available best meet these needes. The goal of better education
must remain as the most important consideration in the

development of technology and new teaching/learning strategies
using this technology.




TECHNGLOGICAL CHANGE AND EDUCATION

Kevin McCarthy

Science, technology and education are rhe ally of every
Australian, and the preservation of these disciplines ensures
a secure future for our coming generations (Leslie, J.B., in
Pope et al).

The quotation from Mr Leslie, Chairman of Advance Australia, very
correctly highlights the importance of our role as educationists.
By using the singular noun "ally" for the group ‘science,
technology and education’, rather than the plural ‘allies’, he
also hints at what I hope we ‘ould accept as a reality: that
education is inextricably interwoven with science and technology,
and that technological change will presage educational change.
If we accept that statement as =z truism, then we have to accept
that, in this era of rapid technological change, we as
educationists must also experience rapid change. 1In introducing
the topic, I would also assert two other starting positions:

It is fundamental to man that he is unable to contain his
curiosity, and unable to resist improving his position - tha.
is, to tend towards being economical of his labours and the
materials he uses (Hildebrand, 1983, p. 395).

Technology cannot be ignored. If you do not control it, it
will control you (Badham, 1986, p. 288).

My starting position, therefore, 1is that technological change is
a reality, which will not go away. E£ducational change is closely
linked with i*, and as educationists we are required to de.act
this change and control the way we react to it. It has the
capacity to enhance our role in the most exciting fashion, or it
has the capacity to confuse us and create inefficiency.

I would like to address the topic in three phases:

a) phase 1 - Technological Literacy.
b) phase 2 - Technological Change and Curriculum Content.
c) phase 3 - Technological Change and Educational Delivery.

But before we start, let us consider some areas of technological
change.

Table 1 lists a range of innovations which exist, and are
available for application, in Australia now. In considering
technological change, and its effects on education, we are
considering a wider challenge than, say, the use of computers in
classrooms. We have to recognise these innvvations, and decide
whether, and how, they can be included as knowledge elements in
curricula. MWe have also to assess them and decide whether they
can be used to improve the communication skills and the knowledge
base of our teachers.
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TABLE I: TECHNOLOGICAL INNOVATIONS

Computers and Information Processing
Microprocessors
Microcomputers
Very Large Scale Integration
Personal Computers
Office Automation
Expert Systems and Intelligent Machines
Computer Sof tware

Information Transfer
Optoelectronics
Digital Transmission
Integrated Data Systems
Encryption
Large Scale Database Networks
Satellites and Space Technology
Video in Information Transfer
Electronic Funds Transfer

Biotechnology
Genetic Engineering or Recombinant DNA Techn.ques
Monoclonal Antibodies
Immunotoxins
Vaccines
Di agnostic Probes

Biomedical Technology
Clinical Diagnosis
New Prosthetic/Orthotic Devices
Pharmaceutical Biotechnology

Agricul ture
Conservation Techniques in Land Management
Farm Machinery
Sheep Shearing
Plant Agriculture
Animal Husbandry
Vacecines
Reproductive Technology
Electronic Identification of Animals

Manufacturing, Energy, Material=
Computer-aided Design and Manufacture
Flexible Automated Manufacturing Systems
Advanced Materials
Energy

(Adapted from Bishop and Douglas, 1986)
Phase 1 - Technological Literacy

One aspect of our society that I feel is quite worrying is what I
would like to identify as a lack of ‘technological literacy”’.
Some would probably argue that this phrase is a contradiction in
terms: that to be literate, or a person of letters, is opposed
to being knowledgeable about matters of science and engineering.
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Historically, such as not the perception. The great philosophers
and thinkers of ancient times philosophised about physical
sciences as well as social sciences. On knocking the dust off
some writings of Aristotle which just happen to have been
gathering it for two millenia in our den at home, 1 note that he
wrote in depth on Logic, Physics, Astronomy, Ethics, Meteorology,
Metaphysics, Biology, Politics, Rhetoric and Poetics